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(57) Claim 

1. A molhoti of nu'iiuj 1 rTc:Luro ol Irainiruj fc^i buiJdiru] 
construction v>/hic[i inclucios Ihc steps of: 

(i) dcsi'jning a pJan for a bui]dinq frame having 
a plurality of frame members each having 
predetermined dimensions ; 

(ii) manufacturing said building frame comprising 
said plurality of frame members which are 
each cut to conform with the dimensions of 
step (i); and 

( i ii ) assembling each of said frame members to 
form said building frame. 

14. A building frame lormed by a plurality of frame 
members all having the same transverse dimension and 
cross sectional shape wherein one or both ends of each 
frame member are crimped or otherwise provided with 
end attachment means so as to be retained in close 
proximity or in abutting relationship with a 
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supporting tramo member. 

15. A bundle o(. liame ineiubors in <■) relatively compcict 
form wherein earh of said frame members have been cut 
to a required length in accordance with dimensional 
data applicable to a wall fr.imc?. 
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Invention Title: METHOD OF MANUFACTURE OF BUILDING FRAMING 



The following statement is a full description of this invention, including the best 
method of performing it known to us: 



THIS INVENTION relates to a method of manufacture 
of framing for building construction and in particular 
to a method of construction of framing including 
individual building frames for ultimate incorporation 
in a building such as a house, garage, shed or 
commercial building such as a factory or office block. 
In particular the invention is specifically directed 
to manufacture of wall frames and roofing frames 
inclusive of trusses and gable frames. 

It is commonplace in building construction to 
construct pre-f abr ica ted wall frames at a factory or 
other location remote from a construction site and 
transport the wall frames to the construction site 
whereafter th'By may be removed by cranes to a concrete 
slab and atta-.;hed to the concrete slab by anchor bolts 
or anchor clips. In this method a complete wall 
framing assembly may be erected in situ on the 
concrete slab and thereafter a roof framing assembly 
attached to the wall framing assembly. Usually the 
roof framing assembly may comprise a plurality of pre- 
fabricar. : trusses and gable assemblies which may be 
attached to each other in situ to form the roof 
framing assembly. 

Wall frames in many cases are formed from steel 
and currently a conventional method of producing wall 
frames is to initially produce a number of individual 
frame members on roll forming machines. Such frame 
members include a plurality of top plates, bottom 



plates, studs and nogging members which were then 
sorted into separate individual piles or racks so that 
a first rack comprised top or bottom plates, a second 
rack comprised studs, a third rack comprised nooging 
members, and a fourth rack comprised more specialised 
f T^ame members such as sills or heads or braces. 

Subsequently the wall frame members in "stick 
form*' v;ere then assembled on v;elding jigs and welded 
together to make wall frames which could then be 
transported to the construction site. In one 

situation the production of the separate frame members 
were carried out by a roll forming manufacturer who 
then sold the frame members in separate racks of 
"sticks" to an end user such as a steel frame 
manufacturer. In another situation the entire 

operation was carried out by the steel frame 
manufacturer. In each of these situations some of the 
frame members or "sticks" where reprocessed by the 
steel frame manufacturer such as cutting sticks into 
desired lengths or carrying ou^ hole punching 
operations as may be required by the builder or 
architect who established specifications for each of 
the wall frames to be utilised in the building at the 
construction si te . 

The abovementioned conventional methods of 
manufacture of wall frames especially when such wall 
frames were formed from steel were found to be 
disadvantageous in cost because there was no control 



on builders specifications which were determined by 
the builder or architect at the construction site. 
This led to some of the reprocessing steps discussed 
above. Also there was a high percentage ol wasted 
time or "down time" associated with current methods of 
manufacture because frame members were not produced in 
a form required by the builder or architect. 

It therefor is an object of the invention to 
provide a method of framing for buildings which may 
alleviate the abovement ioned disadvantages. 

The method of the invention includes the 
following steps: 

(i) designing a plan for a building frame having 
a pluraJity of frame members each having 
predetermined dimensions ; 

(ii) manufacturing said building frame comprising 
said plurality of frame members which are 
each cut to conform with the dimensions of 
step ( i ) ; and 

( iii )assembling each of said frame members to 
form said building frame 

It will also be appreciated that while the 
invention is described hereinafter in relation to wall 
frames, it may be utilised in relation to other 
building frames such as roofing frames inclusive of 
gable frames or trusses. 

Suitably in step (i) a building framing assembly 
is designed by a builder or architect comprising a 



plurality of wall frames which are assembled together 
as indicated by plans or specifications whereby 
individual frame members such as heads, sills, 
Jintels, architraves, studs, top plates, bottom plates 
and other frame members are each provided with certain 
predetermined dimensions. For example, a house plan 
after having been designed and costed by an architect 
may then be submitted to the local regulatory 
authorities such as local government agencies such as 
councils. The house plan may have been computer 
generated for the local council and from such plans a 
series of separate wall frames or modules may be 
produced comprising a top plate, bottom plate, 
plurality of studs, and head and sill if a window 
aperture is included in the wall frame. 

From the computer generated plan there also may 
be producea a computer generated "cut list" which may 
operate a conventional roll forming machine so as not 
only to produce individual frame members but which may 
also cut each frame member to the desired length as 
shown on the house plan. 

In relation to the process which may produce the 
frame members it is preferred that each frame member 
be provided with a similar cross sectional profile 
which may be of any suitable shape having the same 
dimensions. Examples of such a shape may be 

rectangular, round or polygonal which formed closed 
shapes. However, more preferably each frame member is 



provided with a non closed shape such as a channel 
shape which may be a V shape, U shape, or even a 
double channel or W shape. Preferably a U shape is 
provided whereby the web and the two uprights or 
opposed flanges of the U are normal to each other. 

However, suitably in accordance with the 
inv-. ntion, the roll forming machine or other machine 
which may profile each frame member as described above 
may be computer operated in accordance with the 
aforementioned "cut list" so that only those frame 
members corresponding to a particular wall frame are 
produced at the same time. 

Suitably for example each wall frame comprises 
frame members all having the same or similar cross 
sectional or transverse dimensions so that fo^- 
example, the same sizv channel section is used. It is 
also preferred that each frame member be further 
processed so that each frame member may be located in 
abutting relationship or close proximity with each 
other prior to assembly. This step facilitates a 
ready fit between for example, studs and nogging 
members and top or bottom plates as may be required. 
In one form this may be accomplished by each channel 
frame member having crimped ends so as to be retained 
between opposing flanges and a web of supporting 
channel members so that for example, studs at spaced 
intervals may be accommodated readily in top and 
bottom plates in abutting relationship. In a 



variation on this, each wall frame member at each end 
may be provided with a socket or plug so as to be 
retained within a mating plug or socket of supporting 
frame members. In yet another variation, each frame 
member may have profiled ends e.g. of corrugated shape 
which may be slidably retained in supporting frame 
members having a complementary or mating profile. In 
another variation eacn frame member may be provided 
with ar attachment tab or protrusion so as to be 
welded to a broad surface of an adjacent frame member. 

Subsequently as the relevant number of frame 
members are produced which correspond to an individual 
wall frame tiiey may be then stacked or bundled 
together to correspond to the individual wall frame 
which has already been included in the initial house 
plan. The frame member may then be placed in an 
assembly jig or welding jig at the factory which also 
includes the roll forming machine oi sent to another 
frame fabricator in the form of bundled modules for 
subsequent assembly or fabrication. In yet another 
option the frame bundles may be sent to the building 
site for subsequent assembly or fabrication by tho 
builder in situ . 

The wall frames may then be assembled together in 
any suitable manner such as be welding, the use of 
fasteners such as staples, rivets, or screws engaging 
in predrilled holes or by use of any other suitable 
attachment means. 
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Rf^ference may new be made to a preferred 
subodiment of the invention shown in the attached 
drawings wherein : 

FIG 1 is a view of a wall frame intended for 
5 inclusion in a building which has individual 
dimensions which have already been allocated to 
relevant frame members from the initial building plan; 
such wall frames are typical computer frame design 
layouts, which r^iay be passed to the ccr.ipucer operating 
10 the roll forming machine for suDsequanc processing of 
the frame members; 

FIG 2 is a view of another wall frame as 
described above in relation to FIG 1; 

FIG 3 illustrates a perspective view of a crimped 
15 end of a wall frame member v;hich may be used in the 
method of the invention; 

FIG 4 IS a perspective view of a wall frame 
produced by the process of the invention; 

FIG 5 shows a detailed view of the attachment or 
20 assembly of a crimped end of a stud within the 
confines of a retaining top plate; 

FIG 6 shows a detailed view of the attachment or 
assembly of a nogging member to an adjacent stud 
wherein the nogging member is provided with an 
25 attachment plate or tab so that the nogging member may 
be welded to an adjacent surface of a web of an 
adjoining stud; 

FIG 7 is a similar view to that described above 



in relation to FIG 6 showing a different form of 
attachment v/herein n nogging member is provided with a 
crimped end as shov;n so as to engage withi a matinc U 
shaped support bracket already welded to an adjacent 
stud; 

FIGS 0-9 are a perspective view and plan view of 
the attachment of a nogging member to an adjacent 
stud; 

FIGS lO-lOA are. a perspective view and detail.; ', 
end view of a bracing member and the attachment of the 
bracing member to an adjacent nogging member; and 

FIGS 11, 12 and 13 show various cross sectional 
profiles of frame members for use in the method of the 
invent : on . 

In FIG 1 thero is shown wall frame 9 having top 
plate and bottom plato :0, ..o.^ studs 11, eight full 
length studs 12, bracing ;nemb -s or struts 13 and 14, 
nogging members 15 and 16 and 17, and head 18. The 
cross sections of each of the studs are also indicated 
^elow each stud. 

Typically wall frame 9 may have dimensions as 
indicated on a "cut list" as follows: 



WALL NUMBER 



MEMBER 



LENGTH (MM) 



NO. 



PLATE 



4425 



2 



STUD 



345 



4 



2445 



8 



HEAD/SILL 



2775 



10 



HEAD STRUT 641 1 

653 4 

NOGGING 286 1 

324 1 

445 2 



FRAME WEIGHT 48KG 

In FIG 1, top studs 11 have the length of 345 mm, 
head strut 13 has the dimension of 641 mm with the 
other struts having the dimension of 653 mm, nogging 
member 16 has the dimension of 445 mm, nogging member 
15 has the dimension of 286 mm and nogging member 17 
has the dimension of 324 mm. 

In the CAD drawing of wall frames 9 shown in FIGS 
1-2 the dimensions as referred to above will normally 
also be depicted on the drawing in the usual manner in 
the case of engineering drawings. 

In FIG 2 there is shown another wall frame 9A 
having top and bottom plates 20, top studs 21 , bottom 
studs 21A, studs 22 of full length, head struts 23, 
upper diagonal braces 24 and 24A, lower diagonal 
braces 25, head 26, sill 27 and nogging members 28, 
29, 30 and 31 . 

Typically wall frame 9A may have dimensions as 
indicated on a "cut list" as follows: 

WALL NUMBER 
MEMBER LENGTH (MM) NO. 

PLATE 4 347 2 

STUD 320 3 
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Each of t:he wall frames \) and 9A are obtained 
from the building plan or house plan by the use of 
15 appropriate computer software. The "cut lists" as 
described above may also be computer generated or 
obtained manually . 

However, in an appropriate data file all of the 
above mentioned information may be stored for use as 
20 required. Additional information such as the location 
of holes for electrical or plumbing fittings may also 
be stored as well as whether the ends of the frame 
members are crimped or uncrimped as described above. 

The "cut list" may be inputted manually into a 
25 computer operating the rollforming machine or may be 
j.nputted automatically using the data file. 

The roll forming machine may then produce each of 
the required frame members per wall frame or wall 
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module. The adoption of the same cross sectional size 
for each frane member enables the machine to operate 
continuously to produce all the relevant frame 
members . 

5 This is in contrast to conventional procedures 

where a member of roll forming machines may be 
utilised where one mactiine may produce plates, the 
second machine studs and the third machine nogging 
members which after they are produced are all bundled 

10 together. 

In relation to conventional procedures it was 
customary for the cross sectional size of the 
different frame members to vary. For example, the top 
and bottom plates were generally slightly larger in 

15 width than the studs so that the studs could be 
accommodated with the top and bottom plates. The 
nogging member wc^ro qcnorally slightly less in width 
when compared to t.ht; sLuds so that they could be 
accommodated within t h(? studs. 

20 It was also custon.firy for the studs to be 

supplied in 6-7 metre lengths with the plates and 
nogging members to be supplied in relatively long 
stock lengths so that they could be cut to size as 
required for a paruicular wall frame. 

25 If a single roll forming machine was to supply a 

number of plates, then a number of studs followed by a 
number of nogging members it was then necessary to 
vary the operating width of the rollers by the use of 
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spacers or other suiliable technique. 

There is also shown TABLES 1, 2 and 3. In TABLE 
1 there is shown a conventional method of steel 
framing manufacture wherein a variety of steel framing 
5 members such as top and bottom plates, studs and 
nogging members are produced on a number of roll 
forming machines wherein the individual frame members 
are racked or stored whereafter the frame members are 
sold as "sticks" to the frame manufacturer who 

10 subsequently manufactures the frame in welding jigs. 
In TABLE 2 another conventional method of steel 
framing manufacture is shown where again individual 
frame members are racked or stored separately after 
being produced from a number of rollforming machines 

15 before the frames are assembled in welding jigs. 

Both of the conventional methods as shown in 
TABLES 1 and 2 are for the primary purpose of 
manufacture in "stick form" or as individual frame 
members. In either case some of the product sticks 

20 may have to be re-processed by the frame manufacturer. 
This is mainly in the form of cut to length or hole 
punching operations and is a direct result of the need 
to cut the wall frame to required specifications which 
will be required to produce wall frames as shown in 

25 FIGS 1-2. 

In contrast a preferred embodiment of the 
invention is shown in TABLE 3 wherein initially a 
house or building plan is selected and costed before 
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plans are dravvn which may be computer generated for 
the local statutory authority or council or even drawn 
manually if need be. From such plans wall frame 
modules may be produced as shown in FIG 1 as well as a 
5 computer generated "cut list" for use on a rollformer 
mill or machine. The ^ollformer mill may then produce 
a module v^herein al] framing members of the module are 
produced by the mill at the same time allowing thie 
fabricator to manufacture the wall, frame from the 
10 custom made framing members or allowing the bundle of 
individual custom made frame members to be welded in a 
welding jig by another fabricator or even an owner 
bui Ider . 

In FIG 3 there is shown one of the individual 
15 frame members 40 produced in accordance with the 
invention having a crimped end 41 wherein opposed 
flanges 40A of c:hanru?l member 40 are inwardly turned 
at 40B to provide end flanges 40C of narrower 
transverse dimensions so as to ensure a suitable fit 
20 between top and bottom plates, studs or noqging 
members . 

In FIG 4 there is shown a wall frame 42 produced 
by the method of the invention including top plate 43, 
bottom plate 44, studs 45, head studs 46, sill studs 
25 47, head 48, sill 49 and braces 51-52 and nogging 
members 53. Each frame member is of a channel cross 
sectional shape as described hereinafter. 

FIG 5 shows a detailed view of section *'A'* shown 



in FIG 4 whereby stud 45 is provided with a crimped 
end 41 so as to bo securely retained within channel 46 
of top plate 43. 

In FIG 6 there is shown nogging member 53A havir^g 
a tab 54 welded ttiereto which may be attached to web 
55 of stud 45 also having opposed flanges 56. 

In FIG 7 there is shown in an alternative form of 
engagement nogging member 53B having a crimped end 41 
for which may engage in channel bracket 57 welded to 
web 5 5 of stud 4 5 . 

In relation to FIGS 8-9 there is shown an 
alternative system for attacliment of nogging members 
53 to studs 45 wherein each nogging member 53 is 
provided with opposed extensions or tabs 58 which are 
outwardly turned at 59 so as to engage with opposed 
flanges 56 and web 55 of stud members 45. There also 
shown fasteners 60 such as rivets. 

In regard to FIGS 10-lOA diagonal bracing members 
51 at each end thereof may also be provided with 
opposed extensions or tabs 58 which are outwardly 
turned at 59 so as to engage with opposed flanges 55A 
and web 55A of nogging member 53. Nogging member 53 
in FIG 10 may also be provided with a crimped end 41. 

In FIGS 11-13 there are shown various cross 
sectional shapes of frame members that may be utilised 
in the method of the invention. The channel member 40 
shown in FIG 11 is provided with a pair of opposed 
flanges 40A which are bent outwardly at 40D so as to 
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provide free cMuis ^OL of greater transverse dimension. 
This facilitates nesting of adjacent frame members 40 
for purposes of reinforcement if desired as shown in 
FIG 13. FIG 10 illustrates an alternative channel 
member 40 where each opposed flange 40A are normal to 
web 40E. 

From the foregoing it therefore will be 
appreciated that the framing method of the invention 
allows for frames to be 

(1) produced in a rolling mill as single frames 
and assembled directly onto a frame jig; 

(2) produced in the rolling mill as single 
frames and bundled as single frames for 
others to assemble either in their owr^ 
factory or on site; or 

(3) produced in the rolling mill as single 
frames and bundled as single frames for 
export to other markets in a compact form. 

In a furth r aspect of the invention there is 
provided a building frame formed by a plurality of 
frame members ail having the same transverse dimension 
and cross sectionax shape wherein one or both ends of 
each frame member are crimped or otherwise provided 
with end attachment means so as to be retained in 
close proximity or in abutting relationship with a 
supporting frame member. 

In a further aspect of the invencion there is 
provided a bundle of frame members in a relatively 
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compact form wherein each of said frame members have 
been cut to a required length in accordance with 
dimensional data applicable to a wall frame. 
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TABLE 1 



"MIDDLE MAN" ROLLFORMING COMPANY 

PRODUCES SECTIONS ON A NUMBER 
OF ROLLFORMING MACHINES FOR SALE 
TO END USERS WHO FABRICATE END PRODUCT 

L_J L_J 

TOP & BOTTOM PLATE, STUD & NOGGING 













MACHINE 1 




MACHINE 2 ETC 













SECTION RACKED 



PRODUCT SOLD 
TO FRAME MANUFACTURER 



FRAME MANUFACTURED 
IN WELDING JIGS 
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TABLE 2 



STEEL FRAME MANUFACTURER 
PRODUCES SECTIONS ON A NUMBER 
OF ROLLFORMING MACHINES 
OR CONFIGURES TOOLING 
OF ONE MACHINE 



I J 



TOP & BOTTOM PLATE, STUD & NOGGING 



MACHINE 1 



AND/OR 



MACHINE 2 ETC 



SECTION RACKED 



FRAME MANUFACTURED 
IN WELDING JIGS 



20 



TABLE 3 



HOUSE PLAN 
SELECTED AN COSTED 



PLANS DRAWN 
COMPUTER 
GENERATED 
FOR LOCAL 
COUNCIL 




FROM PLANS 
WALL FRAME 
MODULES 
PRODUCED AS 
PER FIGS 1-2 




COMPUTER 
GENERATED 
CUT LIST 
FOR USE ON 
ROLLFORMER 
UNIT 







ROLLING MILL WITH COMPUTER 
PRODUCES ONE PROFILE 
ALL COMPONENTS WITHIN EACH WALL 
MODULE ARE PRODUCED GIVING ONE 
MODULE WORTH OF MATERIAL FOR THE 
FABRICATOR TO UNDERTAKE THE 
FOLLOWING OPTIONS 



MANUFACTURE 

FRAME IN 
JIG IN THE 
FACTORY 



SEND TO OTHER 
FRAME FABRICATOR 
AS BUNDLED 
MODULES FOR 
FABRICATION 



SEND TO OWNER 
BUILDER IN 
MODULE BUNDLED 
FOR FABRICATION 
BY OWNER 
BUILDER 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 . A Hiethod of manufacture of framing for building 

construction which includes the steps of: 

(i) designing a plan for a building frame having 
a plurality of frame members each having 
predetermined d i mens ions ; 

( i i ) manufacturing said building frame comprising 
said plurality of frame members which are 
each cut to conform with the dimensions of 
step ( i ) ; and 

( i ii )assembling each of said frame members to 
form said building frame. 

2. A method as claimed in claim 1 whei^ein in step 
(i) a "cut list" is produced which may be produced as 
a computer data file or manually inputted into a 
computer associated with a roll forming machine to 
produce said plurality of frame members. 

3. A method as claimed in claim 1 or 2 wherein each 
of the frame members have the s^mp or similar cross 
sectional or transverse dimension. 

4. A method as claimed in claim 3 wherein one or 
both ends of each frame member of the building frame 
may be further processed so that each frame member may 
be readily located in relation to each other in 
abutting relationship or close proximity prior to 
assembly . 

5. A method as claimed in claim 4 wherein each frame 
member has a channel shaped cross section. 
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6. A method as claimed in claim 3, 4 or 5 wherein 
channel members are provided with crimped ends so a^; 
to be retained by supporting frame members prior to 
step ( iii ) . 

7. A method as claimed in claim 5 wherein channel 
members have an attachment tab or protrusion to be 
welded to a bread surface of a supporting channel 
member . 

8. A method as claimed in claim 5 wherein channel 
members have a pair of opposed tabs wherein each tab 
may be retained closely adjacent to a mating opposed 
flange of a supporting channel member prior to 
assembl y . ' 

9. A method as claimed in any preceding claim 
wherein after the relevant number of frame members are 
produced which correspond to an individual building 
frame they are then stacked or bundled together prior 
to assembly. 

10. As method as claims; in claim 9 wherein the stack 
of frame members are subsequently placed in an 
assembly jig or welding jig for subsequent assembly. 

11. A method as claimed in claim 9 wherein the bundle 
of frame members are transported to a fabrication site 
for assembly. 

12. A method as claimed in claim 1 substantially as 
herein described with reference to the accompanying 
drawings. 

13. A building frame when produced by the method of 
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any prccodirv.j claim. 

14. A building i;iai!ie formed by a plurality of frame 
members all having the same transverse dimension and 
cross sectional shape wherein one or both ends of each 
frame member are crimped or otherwise provided with 
end attachment means so as to be retained in close 
proximity or in abutting relationship with a 
supporting frame member. 

15. A bundle of frame members in a relatively compact 
rorm wherein each of said frame members have been cut 
to a required length in accordance with dimensional 
data applicable to a wall frame. 

DATED this Twenty-second day of December 1993 
DIR-CRAFT ENGINEERING PTf LTD 
By their Patent Attorney^: 
FISHER & KELLY 



ABSTRACT 

A method of manufacture of framing for building 
construction which include; the steps of; 

(i) designing a plan for a building frame having 
a plurality of frame members each having 
predetermined d i mens ions ; 

(ii) manufacturing said building frame comprising 
said plurality of frame members which are 
each cut to conform with the dimensions of 
step { i ) ; and 

( iii )assembl ing each of said frame members to 
form said building frame. 
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